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154) IMAGE PROJECTING DEVICE AND METHOD 

!57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image projecting device capable of correcting the 
distortion of projection and reducing the calculation error of a transformation parameter by 
automatically measuring the coordinates of a screen. 

SOLUTION: This image projecting device is provided with a projection part 113 performing the 
projection to a projection surface 101, an image pickup part 102 picking up a measuring point a 
projection designating point and an image, an image memory 106 for storing the picked up image, a 
mode input part 103, projection parameter estimation parts 107 to 110 estimating the coordinate 
transformation parameter of a screen/surface-to-be-projected, a projection designating point 
coordinate measuring part 111 measuring the coordinates of the projection designating point, a 
memory 112 for storing the transformation parameter and the coordinates of the projection 
designating point a projected image storage part 116 for storing the projected image, a projected 
image selection part 114 selecting the optional projected image, an assumed projected image 
generation part 115 generating an assumed projected image and a screen/surface- to-be- 
projected coordinate transformation part 117 for transforming the assumed projected image to the 
image of a surface-to-be-projected coordinate system. 
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?£«5W><rk£>T'££. 
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[0039] 

4. Bill. *5^HflaMai««J5«lS<0-«*Srr 

10 1 Srtti^SCC D (Charge Coupled Device) # 
* 53:iftf>a«a5 102t. WH#&k'cD*f-S&rt>£>=Sr \ 

^tfS*- HA** 1 0 3 k . FATJSB 1 0 3T* 
■V 'J 3 Kj&*SJ£3*lfcl$«=»«» 1 0 2 

T-a^$it^T^o^Hifiiffi#&ai7j-r.i>x-f y^-i o 

4 k . M^WfS^T-fD^/T-'-f ( A/D ) 
SrffdA/D^gfll 0 5k. A/D^$^x-f^' 

fji-mmzwm-t&mm.**: y 1 o 6 k , s-sba 101 
a£M«a»&»iaiu ^toaaaaafcawit-iftawi 
tttaap io7t. ttju s#ufe«Rosi«us 1 o 1 acojt 
mmmmtamAi o 1 a«&§*®i o i±tij»t-sx 

--^y-yaassft^.*-*) §-jt5g-rs»«®- 

X? U-^«lSt3ft/'«5>-^lt^a5 10 8k. S1£SB 

izx ~>x ztiimmmmmz v->im 
tz^Lxmttb&mjMmiiim o 9 k . 

HAfflfflSK 1 0 9-Cttffl£*lfc4]Ij&0X? y->j^ 

5. »«ffi-X^'J-yjffiM^m^°7^-^a?/^c04 

mm®**?*—?) zmfe-f&xfv-y-mg&ffi 
m&a&ux-fmg&i i ok. fi^&^Ai o i 

bco««BiJg|^^B«*>4.tttHLT. «ffiH-x^y- 
>>SS^^°7P< - ^ ^fflv ^T-e ox ? y - y-^gSr JiJ 
73-r^.S^f^^StrSUSPl Ilk. K»3&0lfiffD 
^Hjft^^'J-ylll. ^7t»^l 0 1b 

cox ^ y - >mwm. »im- x ? >j - ya^^t^ ^ 
-* . x ^ y - y - as»i0a«y ^ ^ - ^ $riE^^ 
^ty 1 1 2k. mmm%b'<v?mfr$>mfcztm9ii* 
titzwi8iZtst&-r2>&j&&i i3k. sa^E-Htc*jv^ 
xmmm%t'<WMfrt><DAJjiz&txi$B^z>wmz 
mi-t&isttmtassitB i i 4 k . ^^e y i i 2 k§« 

«3&»4>a»wro i±tcJS»36^BJgs*i*B« (x^y 
-yj^m^T'*3S) **ja^&a^s»ii«*jR*i 1 

5 k. =Hffl#=Sr4f^»*»^3HiRSnJtlS*&*BW-* 

iz&wimm® 1 1 6 k . x? y - >asiUfiT'«R$#t 

fc^S^B^^^^y l l 2lc^«$ix^x^y-y 

x-mL^mmmz^Lx^^-h^ y-y-M 

S^ffi^S^mfSPl 17k. «r**TVv&. 

[0040]; 1 0 1^. m.ismmwJkt 
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1 0 1 bZli-th. 

[ 0 0 4 1 ] *!MBRfc:oi,vCKgrrs. 

[0042]i2«. ^-SS^Wil^^-rilX'^?. . H 
2tCtiV^T. «tSf*5Siffi20 9JxyfBi: 
U fr8!L«52 1 l<7)l&ZI¥.&tL. *e>aA*m&&. 

t UX?'J-yiiIl2 0 lSri&rTS. I22t;:i^ 

tLti^. =5:13, if<^H-ai*2 1 1 Zm&lzLX i> X 
v>„ ^ox^u-yj^^2 0 l^iCi^t, &f£ 
® 2 0 9±(cEB?ix^fhai^2 1 1 . ®M&&r;fiL2 0 

0)21 o<7)4m&<7)X7v->smm. (x w , y w , 

0) fcjyMfrCS*. 

[004 3] Si^l 13 (Hi ) <0jft»+'C* 

U &fl$ft 1 1 3<7)gf*«tffl6j£ z(fctr|ft|, 
^*/M§^M&i£ffi£xy¥ffii: LT^o^'x^Sil 
^ (X P> Y P> Z P ) Srfg^-rS. 

[0044]|it. XpYpT1Bfc:¥ff^r«a»iii±fcffi 
ft$ft&lfc&i£M&«SU x P , yp) 2 0 3cr)J^*{i. 
fil^l 1 3(0&&m ( zpffi) 3&«i<oaffi»1iik^Sb 

[004 5] ttttffil 0 2 (01 ) 

^MtL. «fl^l0 2«O#(i#to*ztt*|6L CC 
DR^fflfc x y^-mk L-XfiX 2 0 4 £t£5£-f 

[0046]Jfc, Xc YcTBtTfrfcC C DSS^ffiJb 
(cJS»$^.«iM0SKK ( xc. yc) 2 0 5<OHjSC 
(2, a^gPl 0 2cO^W (Zc«) *^<oa«®i:3:*> 

[0047] t&mi i 3&tftHRati 0214, 

**iehJfcjSiH0f F P 2 0 6 fcftjSMFc 2 07^ 
S. 

[0048] JSTF. ±f£^J; 3 t^A3*i*:litt&l$& 

[0049]l3il #fSBJ?«<Si£f£§gS<0»ft^^ 

it. ±%<**V~7l'-i'B (^77/3 0 1~ 

Xf-/73 1 1 ) tiimm (Xfy73 1 2-Xf7 

<5£4> 

SI = L X 

SI = Trans 
I U 

L = |lb 
I 18 

CI = Trans 

fzfzL. K-^ I I <«T*iJ£^U Trans [] {4<f£*rr?'J 



7317) <7)2mmm-cmffl-tz>zktfX'$&. 

[00 50] SfllM^y/U-ygyjilH (Xf77 
3 0 1~Xf773 1 1 ) COV^ffiBti. 
[005 1] *-KA*«10 3fc:*Hvcf!W§# 

KtfRj&Sft.* (XT773 0 1 ) fc, 1 3# 

tsbKSftfctfs (xf 77302) -dtG&a? 1 0 2 

36«R«*^'C*tridfc:aB»*fi5 (xf /730 

3) . 

[00 52] ^-h'A7JSPl 03*^ 7 f 104^0 
NVmiZ-f&tztb. a«351 0 2Xim§ZZtltzWmi±A 
/D^gpi 0 5KA:ftS*U A/D^SSStITt^' 
?)VW&k LTBflLX^U 1 0 6tcfStt?ili». 

[ 0 0 5 3 ] 04 te. «»$^iB«<o^J*^0'rs> 
B4fctiVvc, 02i:|5)«Ot,^c:{i. P|— cT)^ 

[0054] mz, 9ma3bia« 1 0 7 wc , ®& 

HI 0 l±^raWC2 1 1 SrBtfMratcio-caaiL, 
•e<oa«®a^(xc, yc) 5rtii7J-r-&(^.f--yr3 0 

4) . 

[0055] £TcDfrS!l*2 1 1 lz-?\^X±X OMRS: 
^7L^A>fx7^ (Xf77206) L, ZZTLX^ 
^(ttUfx.f- y73 0 4co3!!! ! a5r^'9)l-r. frSfl 
j£2 1 1 k®m&*&2 0 8<^H«±-C'0^'Jli. -eo 
fe J WB*if£3£;r_*J:-3tcl/053i:J:v\ 

[0056] aziz. mmw-x? v—ymmm&^x 

■HBI0)S»''«9.X-* (a«ffl-x^U-y^g^j^N" 
9*-*) S-fHBI.62 1 1*>£>«5£L (Xf773 0 
6) . ^a^B-X^y-yffig^J&'^.x-^Sr.x 
t'J l l 2(cf8*W4. zc\x\ -fStlz, x?y-y± 

o^(xwi, Ywi, o) kz^AfimmztitzmcoMm 

WmW (xcl, ycl) (i. OTO<5C3>^7t(i<^4 
<5£3> 

I kXXwl | 11112 13 1 I xcl | 
I kxYwl | = | 15 16 17 I X | ycl | 
I k | | 18 19 1 I I 1 I 



CI 

[kXXwl kXYwl k] 
1? 131 
16 171 
19 1 I 

[xcl ycl 1] 
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[ o o 5 7 ] z zx\ tti^tico^m^. 2 1 1 commm 

J^(xcl, ycl) tA7V->mm ( Xwl. Yxl, 
0) <rtstJtMMimaX'bh<nX\ 4AkLL^ft«y£2 

i i nnmiz x -o x$m>*7 * l 2 mm 

[ 0 0 5 8 ] JMc. t51Bflf 1 0 9 (cfc^T . 

^'^;Pffi«i 0ti^3t2 1 OOf&fBH^mii* 
^M^MatioTfflaiL, ^<7)JS{£ffiJ^gl(xc2, y 
c2) £3<*K ^il^igtgMfi&»&®-X?>J-yffi 
g^g|ys'7^-?fc:J:oTX?i;-yJSgl (Xw2, Yw 
2, 0 ) K3g81-r6 (XT7T30 7) . 

[0 0 5 9] Z.CDX?V—yJmM (Xw2, Yw2, 0 ) £ 

^^•^^-^«Sa5i l 0 tctWrM. . ifc, *&JIf& 
<5DB«$r^^:U 1 1 2fcttJ^-Ti». -ei-T. 4o<7)]M 
■£Xcr)%mtf%£T~t&&X' (Xf7/3 08) . X-f-y 
T3 0 7iO*!yi£l£Diit\ «L«IT, 4]I^g«®ffi 

<5S6> 

P2 = 

S2 = 



S (xc2. yc2) (5. 0fl;cfcf, *MB#2 1 0co$kmWft 

m<r)&m.nwm.<7yjintt h o u g hsaas: t'x~$it>. 

%<r>4W&<ry&&Z^thZ> Z t Tit h Z i: & . 

[0060] mz. 7-9 o-y-m^mmm^m^y 

mwm&t^*—?) 2-4Jl^2:ffl^TJi^L (Xr-y 
7309),^t'Jll 2l;:t&Sfrr-?>. 
[0 061]— JKlC. X?>J->±fiD£ (Xw2. Yw2, 

o) tz<?>&<r>m£'n>**>v±.cr>m$3m®m; (x P 2. y 

P 2) aT<0<^5>itili<H6>coJ:dizm-tZ 
bifiX'^h. 

I k x xp2 I 
I kx yP 2 I 
I k | 
fcfc'U IB^ 1 



I ml m2 m3 I 
= | m5 m6 in 7 | 
I m8 m9 11 



Xw2 
Yw2 
1 



M X S2 



1] 



Trans [Xw2 Yw2 
I ml m2 m3 I 
M = | mb m6 m7 I 
I m8 m9 1 I 
P2 = Trans [kXxp2 kXyp2 



k] 



fctfU lE-f" I I ttfrMfciKU Trans [] teteSfi?! 

[0 06 2] Sifce2 1 00111)50^ 4 If £ 

<0|£&i»^gj (xp2, yp2) ti. i&&^*/U±<D$[}£ 

C0*fir*-g3t5r^< i (cJ: 0 . X? 11 
ffiaeetfc*?.* - * M ■?> i k h . 

[ o o 6 3 ] <xiz. isas^j^mssmm 1 1 1 tan 
x. 7 4 zsfjimmx *) suhbtos 2 0 8 s-agmastc 

i-oTtttBL. -eotHSMgj (xc3, yc3) 

^^'j 1 1 2izmto2tix\^&m®m-*7 o-ymm 
^m^y^-^^m^x (xc3, yc3) fc*?y— 

8 (Xw3, Yw3, 0) fc^L (XT7/3 10).^ 

t'jn 2 dew-*-*. 

[ 0 0 6 4 ] CI i T\ 2 0 8**£ Sif 

X^-yT-3 1 0*>«l»£«9jlt- (Xf77-3 

id. z<7>mmn®Mzm*&208<?>mmzj;^x. 

[0065] JSlttfOXf 77' 310-311 

swat-*. 

[0066]t- r-'ATJSBl 0 3te*JWC, fWB#$rif 



<^M»*»4><0A*tJ: h'A«£ri (Xx>y 

7-312), suBBKSftffii i uzti^xftsmmfi 
msRztiz (xf773 13> $mmzmxik& 
wmftsam 1 1 3 iz x -?x®j&2tL& . 
too67ii5ii m&o-^\<r>m-itttmx'h 

S. H5^-Tcta^. tSU^ (S»B«) 2 1 0**S 

[0068] ti^HMSiRge 1 1 4 ic&ivr , 
t'^t-sp*- 1> \mw& tm${ zti& (x^ yys 1 3 ) 

1 6*^SiRB«^o-FUT. immi 0 l±tciSk» 
S#i6SIMfti:B-<0«^St»B***JW4 (^T7 
7-314). 

[0069] H6tt. a^MJBft^jirrS^**. - 

U-V±K:»»$*i*iiaMftk|3I-^B«"C*4. SIR 
Mm 5 0 1 (i&i^jS 2 0 8 *S±lE^tc-^^ <k 

a t . t>^\m% 2 1 o <r>m$fa iz&mm t&xoiz 
&zk£t:i±m^ixx®mzix& . 
[oo7o]»:. x ? u ->—st^BJ^m^m^ 1 
17m m6izfn-tx7v->m&&mm<7>m%.&& 
mm**? o->-te®§m]m$m>*7*-fiMiz£ 
asawsiwfeRfcu «s*b«&^bw* (x 

^■y7-3 15). 

[0071] -tLX. ZemSk&WmZtSWB 1 1 3T 
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®&tb Uf773i6)t. ms&stMMmtm-*) 
[ o o 7 2 ] mz. mm^n^m^ikmm-j^m. 

RZtlh (^f'yT3 17) &X\ Xf773 1 3— X 

7--y73 1 6<7mmti i m r )i£iiti&. 

2 0 8 *H OO^tCOV ^TSJBJ L£#. Z <7>mz h . 
. 2&<V&mm;&2 0 8X'MiKmm5 0 1 c7)^e 

[0 0 74] 07J4. 2jfi»ai«SjroSC2 0 8"^«>^ 

701k mam®. 5 o i comi t **-gfr s «t 
a ss?m«5 o i £iss Ltzmz^-mx-bz . z 
zx\ 07 (a) a, mmmwiSoi<7)WMm^L. 

07 ( b ) sikh^s o icomm£z^-f. mi<r> 

3SiRB«5 0 lcOTC^JgStltx : i§f£B 
2 0 9JtCi>«#$iVg>. SftiStt5 0 1«)»flt 

ifcx : y^^.?,J:d^^tSl^^^2 0 8^3^ 

KLhC^r S £ fc J o T »Tfl6k 3: 4 . 
[00751 1811 3 jft«>&l&g7rc£ 2 0 8 X-felt>L> 
0 1 kSKBfe5 0 1 0X630. bit. RT/m-ft 

801 tmsmmso lcommt^-^-th^oiz. m 

1KB* 5 0 1 *S{BLfcW**^0T**. HT< H 

8 ( a ) {4. MiRWm5 0 1 <0B£fifi£^U 08 

( b ) {J:. jglRB&5 0 1 cr>mmtki:^-t. 08cD*§ 
is-. SItRBtB5 0 1 OTtWWmik* : yli. H#7 0 
lklg#8 0 1<DJtx' : y' K^&bT&f^iX* . 

z<?Mmit<7>$miz&v&mim&5 o l^iit @ 
*&«»2i^-c»3W-4£k mmmm 

OBttZ&z. hi. o %1&jii> &!&m*& 2 0 8*4 OJH 
Jtlftsrr 4 -r k -CTOfifcSri . 

[0076] 09J4. 4^.0)tmm^^.2ostmmm 

«50 l<D4o<^]f *{iBSr-gct4 i dfcSBBEB £ 
ft^fcmX'hh. ZZX\ 09 (a) li. S3KBC&5 0 

i «oebw£5su 09(b) a. mmmmso 1 am 

mk*^-?. 09^Lfci3&»#^5!l;:ovvt<Dji 

tRHfli5 0 1 <rmmt. v-\zvy%b^mwm& 
m^xftoztrfx-zz. 

[0077] a±cr>± 0 ic, *mm.<r>mmiz3iix\£. * 
>%mmomm& 102 * y ?v 

- S> 3 vHjaSSfHtefltt 4.1 k^J: 0 . f 'Jffl^^r k'<0 

[ o o 7 8 ] . #n^®?rm. ^h^sssp 
1 1 6izwmzti. wtrntzx os«?$ii^a»H® 

4#. S^B^i^gPJ: •) AflSftfc-f -f ifftUWmx* 
*>J:v^ iixfciO. A/D^vA-^k'^ffl^ixfer 

r^-o^fi-^k ix&fct&y-utiSs >mmtzizr> 



\ ^X iS^<» vKi^-BIlgk & 4 . 
[0079] Wffl#fe:J:«sataEWR0*4f«otf 

m.wm#>Rvm?i-mjEc7)tii!&zft±.-tz> z t #-e# 4 . 

[0080] <|8MWWB« 2 >UilT . *micr>f$ 2 com. 

[oo8i]iioii *ftwcr>mm$smw.<r>mm.<r> 
—w&nctwfchh. 01 otfcv^t. 01 tm 
mcommz-o\^xi±m-co^mntx^h. 0iotc 
^Ltzwmmmmt. mmi o 1 £»ih-4ccd 

7&k'cDif «g? 10 2k. fiJffl^k'^^gp*^Jf 
$rg(t4^-HA^l^l 0 3k. ^-KA^^10 3t' 

df^y^u- z/3>*-Ftf&Mztvtitifizm&&i o 

2T»^$iX^T^-o^®«fflfg*tll*-rSX^ yf-l 

0 4k. mmmmcoTi~n?'/f 4 v?)v ( a/d ) jg 

^SrffdA/D^^l 0 5fc. A/D^«i$il^T f >r 
i J9A'W&. &WW.~t& WWi* ^ V 1 0 6 k . H-jffl^i 1 0 
laSrB«*^ttajL. -e^g#B^m* ffi^j-fftiKa 
j&ftttfi* 10 7k. *mS*ifc«»<^)tl«bS 1 0 1 a(7) 
flHtndffllkttM^ 10 1 a^gM 1 0 1 ±lCfc{f4 

y ->ffis*^j3sjffig^ra^^^5^ ( mm 
m-x?v->mm£M>ux-f) zwisiii-migim 
-xtv-vmmm&^yx-fmfcgii osk. ^-r 

'J — ^ a H t^t- Ffctsft* 

w#*ffdfl)#x^ -yf-i ooik. df-vyyi^-v-g 

«^W«^B£g5 10 0 2k. flJffl^k'^hgS*^^ 
ZtimtRZtLtzWi&Zim-t&tkmMi 1 3 k . gUBffi 

1 1 3*>/o^$ni»SI^«l®«*^^«6^*® 
ZX^O 1 1 2^^S#i$i^TV^4a^ffi-Xi7'J-yJ^ 

mm^m-th^mm^mmmiiiu 1 0 0 3 k . 
mm&mwmiti&i 0 0 3-c-»ai$^^^P^x 

-S^ffiffigg^N°7^-^) *«^-Tl»x^y-y 
-a^ffi^g^J^N'^^-^ii^gp 1 0 0 4 k . 
t&jk&i 0 1 bcommmmm^mm^^taLx . mm 
m-xro-ymw&t&^^-nm^xzcoxfv 
->&mz&ttz®&^j!mmmimi 1 it. & 
^s^^x^ y-v^ffl. a»3^B^jfi 1 0 1 bo 
x^y-yj^sii. mmm-x? v—ymfon*?*— 
x?v->- ffikBm$m*y*—?*w&tz>* 

^y 1 1 2k. iH&*-KfcfcV*T«ffl#$r4f*#l«a» 
a5H4k.^^yil2 fcr*«$fufeSaU3IW)IWH3 

ftB4m£MmRxs&mi%*jmmfre>&&mi 0 1± 
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m^m&zntzmmm^htmmmmmi 1 6 
- ? tc j: o x mammm&v&a ttztsmmmz 

[0082] X? V ->-fflkfm 

[oo83]ni[t 4jau±cr>tm£mAi i o 2 

SrlrrM&iWSB&l 1 0 1 ttmWI 0 9±lZl$B 
[ 0 0 8 4 ] WT, 4*ft«0»JBfc: J: SBOSUggK?) 

[ 0 0 8 5 ] 0 1 2 (i, 4m<^)B(c i zmmtmi 

W.<nWiftZ^i-7v-^- J r-VX'foi>. ZZX\ 012 
KfcUT, 03 fell— coSftSSrfi^Xx-yTKovvCU: 

[0086] *vV7l—is 3 >mm (Xf7 

T3 0 1-Xf773 1 1 ) (cfeftSiM^toOTSSBJ 

-rs. ^&-HA^a5i 0 3c*Hvcfij®g<oA7j 

730 1)1:, «*X>f 7fl00 1 **fl»U «UP& 
113(1 £U!$£WB«^« 1 0 0 2t4«Snfcfi 

ssamBsii 101 (011) ttm-th (^f77i 

201). 

[0087] &le. «HfcSBl 02AW»lil 1 0 
l^^T-S-tfiptca^^ffd (XT77303) . 

[0 0 88] &.IZ. a^L7^H«SrX-f 0 4*^ 
A/DS3«* 1 0 5 HA7J L , A/DSa«» 1 0 5 tA 
/D^tTtf*, zsflVWAb LTMiU^'J 1 0 

[0089] tHHj^AiBffi 1 0 7 thill 

j&9flMRB8&g (xc, yc) £tttlj (Xf77304) 
U £TOfi«2 1 HC^Tttft^STrf &lfcT'X 
x-/r3 0 4c7)3J!igi$r^03R-r (Af"/730 5) . 

[0090] <xiz. m.®m-x7 v-ymm^^y^ 

Wm<7)$cifr<<l7*-7Zmg. (Xf77306) u ^ 

[ 0 0 9 1 ] &l^j£MttaJ3 1 0 0 3 fcfc 

WC, ffi®.Ztltz-£Xc?>&Bmm£.l 1 0 2£ffi<H*»Ui 
(CctOtttilt, -£<7)fiWgTOfl( xc2. yc2) 

*LT. ^fl^SH&Wffiii (xc2, yc2) 
B-X7LI->j^g^}&y\-5*-;y-£J:-?TX;y-'J-y 
£V (Xw2, Yw2, 0) iCSQftLT (Xx /7'1 2 0 



2),^t'Jll 2lCttttU #»ox?V-y-mSt& 

mwmm^x—rm'gst.i oo4^tB7jf s. -ft 

T, £T<?)f&l^S*l 1 0 2{CO^T60i!Q i a*^T-r 
S*t*Xf771 2 0 203S!Ul£*i>5jI-f (Xf771 

203). *t>. mm&2 1 1 . ®M$mk&2 o s, s 

1 0 2«1 ^tt-fil^Ofe^^ 
lf*S£i4Ci:fc:J:-jTfT0i:J:v^ 

[oo92]$c^? v-y-ffistsmmmzw^ 

.X-^ftJggffl 0 04£i3WC, X?'J-yJM&i:fe 
tS»Biffi«3i%ia<03a«^5^ - * Srtftf^a^ 10 2 5: 
fflWC|fi5gL (^f771 204) , 1 1 2Kt& 

mth. ±a«<^5X^{t-S.Xw2i:Yw20ffi(i, £ 
^a^^tttli^l 0 0 3Ti#fenTfcO, 4fc<l*5> 

#-C#4. i-?T, 1 102#4^Ui*<x 

fcT, SO*/*?.*-* (<rt6>fctJ»t5M) It. S/h2 
StS^ <fc o XW&t& Z t #T"# £ . 

[oo93i»:c. tmm*j!mmmm 1 1 1 t,z&^ 
x. -ft i??>mm£ *)t®&m*&2 ostmnsmtz 

■fcoTttffiU <£<9»«aB®gl ( xc3, yc3) 
^t'J l l 2fctS#i$ixTv^S«li-x^y->ffig 
Sa&^-X-^SrJH^T (xc3, yc3) £x?y-yjgi 
g (Xw3, Yw3, 0) fcr^&L (Xf773 10),^ 
t'J 1 1 2ic«*fr*-*. 

[ 0 0 9 4 ] Z ZX\ «&ai!UH&ro£2 0 8^%«« 
^■Wi, Xf773 1 0<7)^a5:^Oii-r (X^ /7°3 
11). Zcomwik&m^&2 08coiHStcJ:^T, 
*mim^Z<nW&cr>im$ttj: fc' £«t5W> i k t>-ct= 

a. 

[0095] iy_h^XT- yX'3 1 0 — 3 1 1 OMS* id f 

[0096]t- h'ATJgP 1 0 3 fciiWC. fUffl^k 

773 12)t, ^E- KA7JS5 1 0 3ii>k<MS&£- H 
*SrraS*fi-f-* 3 ft?tW#X-f 7f30 1 «±, Xj? U 
->-8Hft»iB«83aaStl 1 7c7)jjb7J5-S^l 1 3 
t:A*-r*J:3tfMN-«. *LT. S^ffi^MtR^l 
1 4(Cfc^T^W«^'jMiR$na (Xf773 1 3 ) 
k, »»B«M<»»ffil 1 3tcioTtSW$iii. 
[0097] fi^H«StRgC 1 1 4lct3V%T . *0ffl#=3r 
^^WW»4>il»B**««$#l4 (Xf773 1 3 ) 

fc, m%smwm£j&&i i *i^a«#«^i 

1 6*»&»S?iM&£o-KLT. SfffllO l±fc:S» 
7*314) . 

[0098] <?:tc, x^7 ^-y-mmmmwrnm 1 
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<o. wmmmzmmz^. mmm&it <x 

f-/T3 15). 

[00 9 9] ZLX. ZC0te&&WmZi&m&l 1 3f 

mfrth (^73 16) Mfe&§mmtm~<7) 

0 \ HzffifcZixh . 

(Xf y/3 1 7) if. 

f 7/3 1 6o>® i mrfm r )Mzti&. 

[ 0 1 0 1 ] fcfc. ^UtO»!Bf tt, SUPIifl&flXtt 

1 1 6e*«$*u ttj&tej: 9a8?sn>ta»a« 

-i>*\ iSWS«ttiWlfJ:0A*5n4T^^/PB*f 
tin. iiictfl. A/Dayrt—f&ztemKttiS 

[0102] fcLLcoJ: 3 *S9iW)JBJIMc iftlf , * 

* n yu-y 3 i o 2S^+ u 

3 yfrnemfrnta*. hzbtzi*). mmmco 

[0103] «ffl#KJ:*ffi8aS»R l 5 ! S:if<iOW- 

<aa»»ai^»*ijE^)«***<it:i6i±-t4 - 1 **f 

[0104] <HS£^® 3 >OT**UJtf>JS3tf>§|Jt 

[0105]@13»1 *f&HJ«0M®Sf^m<0*Sfi£W 
-fiaj^r^-riaf 3:33. 01 3fc*iVvc, m fcPI 
«W)«jSt=ov^«H-<^)flF-t*#Ltv^. HI 3fc 

f&j&n&j&mm 1301 #k»§*i-co&s»h 1 

0 1 ^iSf^&CCDtf^&fc'OftffegBl 02t, 5pJ 

- h'3:i:'W=- K^$r^lf&*- KATJgP 103t, 

HATJnC 1 0 3f*-v U 7V- ^ a H**^ 
S*ufe^{c«HBS 1 0 2T1Sf^fU:T^D^Htgtft$8 
ZlUJ}^-&X4 yf-1 04 B«|ffgc7)r^Oi//T 
4 ( A/D ) ^g&S-ff 5 A/DSS«» 1 0 5 i: , 

1 0 6 b , %B&Bm 13 0 1 <04ocD]f £5:^ -f >^ 

mrnAmta^ i 302t. aajsixfc&taeg® 1 3 0 

ie>4^<7)m&bZ<r>m&<F>i£BWi 0 i_Bcis(t.&x 
? U - £> ?f ffiflGNaaSSf < 5 * - ? ( 

-x?>j->jsfM^;><-?) s-ai^-f sskmb- 
x7v->mm$zWiy*-?mz$zi 303b. ®b 
&mm 1301 e>4mm£.cr>mimmm£itiiii lt . 
mim-x? v-ymw&m^t-fizx-yTztib 



mmmmmzx? v-y&miz&mtx 
msmmiR 109b. &&mjimim 1 0 9 -m&ais 
fi/c 4 n^<7)x ? y — v&hl s&m- x ?»— ymW: 
^ - ?RVz cr>4 mkizttfct zMizmmmm 
a^x? v->mm&bffi$Bwmmj[k<7>$£&''<7x- 
? {x-? v—y -mkmmmm£M> u*-?) zm%. 

^hX9 y ->-Wt&Mmm8£t&*7X-9m£B 1 

1 ob. &i?3sbb 1301 <r>mimmmb m&w-x 

0 4 b . VkM'fflm 1301^4 Hj&OX? y ->-^g 

x?y-y-&£iJ®^ 
ift/"C5-*-* j 1 2b. mm%%b'cr> 

fc«tf*HW-*H«*aa?^-*»»a«a««i 14 

fc. ^^'J 1 1 2(^»$ix^S^^ffil 3 0 1C04 
njAKflU*^tSU»Bl 0 l±K&i^'S?g£fi6Wgi 

s«^-.5S^M^sa^i 1 6 fc . x? v-ymmzkT* 
$mzivfcmmsmmj<*:v 1 1 2^«§*utx 

^ 'J - >- - ^ * - ? tc i oTTO 

[0106] ±M<r>wmmm&i,zt$^xii. ®sm 1 

0 l±tEgLfc^T<0]I^ UWjSO Wffl«6^Sr{5S 
W«*WfS>-&t5^^®l 30 1 (Mitf. A3t 
A X^B 3 X^rf cOBfi&tM Xwfflffi^r fc' ) coJitc 
&*\ 1 1 < tt-e«^)«»rtlc»ttit*«-5/i 

«»f aH?H«*a»-*-* i t e i ->t . tkmrnzm 1 

3 0 1 «04 H^^±^ct)^ 1 <^SIMo^tc:*i(t^.ff-ai 

[0107] *mm<r>Bmiztmzm&®Mmw. 
[ 0 1 0 8 ] 01 4ii. *mmc7)Bmizjiz>nmiZMm 

I«a^$:St7D-f-f-htfcS. C^f. 1214 
iza^X. H3i:|S|— <DWmt:'<T0Xr'y7°<,Z'O\ / ^Xte 
ffl—<DXr- y TW^Z ft t T v -> h . 
[0 1091SSC, df^Uri^-^s^MS <XT--y 
73 0 1-Xf7714 04) ^fcft-SlWtCO^TiK 
i-T. t-KA^SSl 0 3tctJV^rfUffl#5:i: 
<M\&frt><OAJ}ltZ£ TO^^V^Xs-^ay^—Yim. 
feZtlZ (Xf'/73 01)t. fS^SBl 1 3A<f53te$ 
ftftttIS (Xf»/73 02) fa(ISi5 1 0 2 
-irC^tfidtcai^fi^ (Xf77303) . 

[0110] mz. mmz£&wm±. xj 7 f 104 

*><bA/D^gPl 0 5tcA*§it. A/D^ggl 0 
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[o 1 1 1] hi 5ii, imm2 0 9iz^^ixtzmm 
cnmz^-tmx'foh. mi sctjwc, j^b20 9s 

IS&B&MWI 3 0 l±{c»»3e2 1 0*«S»3ftTH 

C 0 1 1 2 ] ifctC, Sf^^gffittaigP 1 3 0 2 izti^ 
T.il5 {c^-TB&^&i^H 13 0 1 <dHj5£ 

mMywckoaaiLT, (x C , yc > 

£**y 1 1 2iztmt. m®m-x?y->mm%M 

jp+uivfl, (X^-/7°14 02) . *TLTV^*Wl 

i^f»/7i 4 o i*awiMi»>iE--j-. 4H^afiiffi 
j^g < xc, yc) (4, flier, mtimmi 3oi«t 

[0113] mz. mtm-x? v-ymmsmt*?* 
-fmfe&iosiz&^x. M®m&mtx7v->m 
wimcogm;*?*-? (tmm-xfv-ymwgzm'* 
zimm&mi 3 0 i^mtimmzL 

(^77*1403), 

»A-7^^t'Jii2l:flS«rr^. zwZolzL 

x. ±&Ltz<X4>izm-$mi;*7 x—?w^zw. 

coii4] mz. imtm^mmmi 0 9iz&^x. 

ioco4mAco^xcox9v-ymm^n-taL 
(Xf7r307a^xt7r308) s u 1 1 2 

[0115] a*:, y-y-assw^Msi^ 

mm<rygm>* ; 7x-?z®8m2 1 0^41^^^ 

T»5£L (Xf77'309) . 1 1 2(,zm$i-? 

h. 

[ 0 1 1 6 ] ittc, tHP^jft&'liKjg 13 0 4 fci>V> 
t, Xf7714 0 \X%t>iX*^) 1 1 2Kf&*rt$iX 
X^&iS&ISBM 13 0 1 (7)4H^cO^ ( xc2. yc 
2) £|i!t<^ 'J 1 1 2lzte1tbZixX^&Mim-x 

(Xw3, Yw3, 0) K^&L (Xf7714 04) , Z. 

tiz&&m*&t lxx&j 1 1 2{z&m-h. 

[0117] JUT, iZMmm (Xf773 1 2-Xf7 
7*3 17) fcWLTJi. I&CDXt -yy°l 40 4X'nt> 

tvktSLwmm 1301 <04uwci»»«^fc tra 

[0118]t- b'A^SP 1 0 3 CiNvt , fW^=5ri: 



r 3 1 2) . t^MMSI^gg 1 1 4(c:SvvtS»H«# 
MiRZtiZ> (Xf7r3 13) fc . 

1 1 3fc:J-oTS»3*i.4. 
[0119] £i«£jgfKIS'l 1 4fc*JWC. fij 

1 3) fc. S^S»Bfl^l£Sl 1 5T'<4. »l$Btt« 
SW1 1 6 a>&«KB«£ n- K L T . &J0B 1 0 1 ± 

(Xf773 14) . 

[0120] jmc. v->-ffi5tsmmm%mi$i 
1 7 -cut, m6iz^x7v-ymw3&m.<m!&®& 
m®.zx? v->-mmmmm3m>^*-?Mi,zz. 

T773 15). 

[0 121] -£LT, i^»S»B«*fM!«»l 13-C 
(XT77-3 1 6) b, Il-co 
^tf>oft^ft£ft£^^Vy|£i£B&#&^ffl 1 

0 l±£^jft£ft£. 

[0122] Mffl#*if<0j«B3[pfea»»T*« 
(^f773 1 7 ) £T\ Xf773 1 3~X 

T7/3 i ecojaa^Ojg^ixS,, 
[0123] *|Q6o»I«-Ci4. &&BMX8I' 

( mirb® ) zmx4*<®&-r&mwzmizmwLx^ 
h **, mzmmmu J: 9 atj $ & x4 ssftimurc 

i>X\>\ ZtHzX'O. A/DayA*-^it'^>M 
[0124] JiLL, *HSfiC0^«tCfeV>T{4, &I**g® 

® 1 3 o i <7)4m£.zmm<7)mm 1 ttjttitraww 1 

1 **oa»js^Si2 o 8 1 LxmmLKtf. mttmm 
1301 znmitrtz. it«y^2 1 1 t®&i&ji&2 o 

8£^5 4j££S»B±£EiILTfcJ-v*. 

[0125] jjLh, *mrn<r)Bmz*tuz^ z-cvru 

mm±izwx.% < mijmm®B-r z z t « . 
[oi26] ttz. mmm%fiz £&mmm&BSL t )%t' 

[0127] <mm<omm4 >ar^m<r>m4cr>mm 

[ o 1 2 8 1 hi 6 {4, *minmm&mw.<r>mm> 
— m*7sztmx'foh . ^rfc, ai 6iz&ux. mi tm 
mcommz^xim-cott j %&ttLx^& „ Hi6tc 
*l^b^5^B{4. ^sii o i ^a^-rsccD 

7%t'<7)tm3 1 0 2 i: . fiJffl^tWI-SC*^^ 
S-Stt St- HAASS 1 03k, *-HA*»10 3T 
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0 4 fc , W^ffi^SiOT^O^/x -f S^JP ( A/D ) 

^Mssitiifci tyio6i:. n« 1 0 
Attains io7i. ttati^ix^aaotf-sfl* iouo 

ffil 1 3*^^$ixi.^^tf0^IBH^»O4o^]I 
^a«ffiJ^SSrttajLT, S^S-X^U-yJffifl^ 

SL ««®-X^U-yjffiS^>'\-5^-^Sl/'^<7)4 

®m3zm>^*—?m%mi \ot. tstm^^i o 1 
b«a«iBa9i*H«36»6ttajLr. mmm-^u- 

^-rss^f^Assw-aiss i iu, ss^hipq 
Ai4)Mm^ 'j &f^t£™±u o i b 

«'J112t, f!lffl#=5rif<W»*»fe*gffiSfta»?S 
iifcH**tS»-r*«»» 1 13fc. S»*-K£iiv* 
r«ffi#*^<^Wi536»4><OA*fc:*Ktr»»-f*li*Sr 
^^4S»B*aHR» ll4fc. >*'J112 C«R 

SUBBflmffi 1 1 6 t . 1 1 5 4» 

asi 6 o 1 1. mm&$mmi e o lr-wasfut* 

o r tt£d&iM$r'»R l £&*Bft Lr as?; 
^x^y-^-smMffigga^i i7t. zffit 

[0129] *sofcK:»!Bfc:*s»»vcii. t£i*-f ^£ >MiR 



[0130] WT. *HJ6c^ffiC*3(tl.ffi«g^a 

[ 0 1 3 1 ] 01 7«, *mm<OJ8Btz£&WmSt&3i 
KOi&f^Sr^r^n-f-v— hr&&. i^T, 017 
{c&vvt, 03i:|3l— OJOaSrfldXT-yTtco^rfi 

[0132] z\zx\ ^^'jyu—>3y^m (^T-y 

7*3 0 1-XT773 1 1 ) CDmmz^UX^ ±j&C0 

mm<7>&mi (03 > ££<h 

4. "«r*>t». =E— KAA*1 03fc*jV»r«fli 
#3: £aftaw> & £>A3l £ J:oT^t l J/'l/-y3y ; E 
-H*«Rje$<t* (Xf7730 1) t, SiJgBl 1 3 
jWBbtSflfcttB (Xf7730 2) T««SP1 0 2 A* 

3) . 

[0133] ^-KATJgffl 0 3*<X>f y^-1 04£O 

/DSaft«10 5tA*$*l. A/D^^tf^' 
fJVMmt UMWt'J l 0 6fcHlft$*i6. 
[0134] jwc, ff-a-SttajgP 1 0 7 lets wc , Btt 
1 0 6tiett£firv»*f* * i^iMa^&s* 
hi o i±.<mm.&2 1 1 $-M«35Mti-t>rttajL. 

*<9i§mB&g (xc, yc) £aJ7rf£(X^-y7°3 0 

4) . 

[0135] £-CWW«2 1 1 Hoivt^rcDttaiS: 
^7Lt*'fx7^ (Xf77206) U £7 I/O* 
WtttiXA? ■/ 7° 3 0 4 <7>5iMSr gfc 0 jg-T . 

[0136] am®-*? y-yjs«»'^* 

y*—5>) 5:ltiy^2 1 \ frt>m%L (Af773 0 

6) . zcvwd&m-x? v—ymmgmj^x-?** 

1 1 2i,zmtotz>. 
[0137] mz. s^n^ttajss 1 o 9 iz&^x . 
?4 v?)vm&& ) o\m%2 1 ocommmftBco4m£, 

SrB^atCctorttajL, -?-^»«H^» ( xc2, y 

c2) $r^«>. -?-a^a«®Ms^ffi^M-x^y-yjs 
ssa^^^-^tciorx^ y->j^s ( xw2, Yw 

2. 0) l,z$m-?h (Xf77307) . 
[0138] CICOX^ U — ( Xw2, Yw2. 0 ) £ 

$&&ux-?m%&i i otcttiTj-rs. ^7t. jyw!f£ 

(7)B«$r^^ U 1 1 2Ctfi7J-r&. *Ur. 4OC0HA 
^ro^a^TTStr (Xf773 08) , Xx-y 
T3 0 7c7)}!n ! S5r^'y3l-r. 
[ 0 1 3 9 ] X? 'J-y-MggilTO^ 
^-^ift^g81 lOlcfcV^r. X^U->SS^i:feS; 

mmzms^x-?) £4m&£m^xmML (xf- y 
7-309) . ^^ey i i 2(3tsttt--s. 
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[OHoiac. imt&K&mmitwm 111 tzw 

X . r 4 iS?Jl-mm £ 0 2 0 8 £B«*ttJlK 

io-CiUJU -eottflia^ (xc3, yc3) 

^^'j 1 1 2i,zte#i2tiT^z>Wi{m-A7v->mW: 

(xc3, yc3) 

m (Xw3, Yw3, 0) fc^BSL (Xf7 73 10).^ 
t'J 1 1 2fctt*W*. 

[0141] «Rtf>S»iBjro62 0 8 

-^fcii. Xf7/3 1 Oc7)5§aSri^>5iI-r (Af77"3 

ll)„ £ evtmnmZi&skfi. 208 eoEBtc iot, 

[0142] m±c7)Xx y 7° 3 1 0~3 1 1 WRMtf^r 

*v7\s-zsa>imt%&. mz. &mm (*tv 

7°3 1 2-XT773 1 7 ) (Ot&^^OV^T^-ri,. 
[0143] ^E— KATlSG 1 0 3 tCfc^TflJffl^t'W 

312). &*B«a«Rffi 1 4\,zi5\^xmm&im 
tRztiz (xf773i3) ^xm^nsxtsosm 

[ o i 4 4 ] hi 8ii, &&wm$®Bmz%mLtcm 

¥*ifrtmv*>&. Hl8(^r<k3tc. SIR* (*S» 
mm) 2 1 0s&*S»*BtoS2 0 8^S±lI^i; LTS^ 
=Sr<S»SftS.-Hl 8K*iVvt\ >M#?Bt£5 0 lOjg 

*trtk§m2 o 9±-«is»#2 locoi^-otv^ 

[0145] d tc, SUPBftBBRIff 114 ^*3V-> 

73 1 3 ) &££UKBfl&j£tt 1 1 5Ttt, SiW 
«S«gPl 1 6*fcaHRH*£n-Kl/C* &i*Hl 0 

h (XT773 14) . 

[0 14 6]^;. jgja^SiSP 160 111 msziSB 

0 1). 

[0 14 7] X^U-^-^S^BiffiS^MSCl 1 7T' 
(2 . X ? U - >M5R3^«G£8WB«* * 9 V—y 

-mmmmmsM>*=7x-?mz£*) , msmmmm 
mmizv. m&&w®.*£M?& (xf773 15). 

[0148]-fU, ^^tt^Stt»£»W 113t 
SUM'S (Xf773 16) t. «saSWB«fcH-^) 

0 1 _L{CJBjS$ft.i. 

c 0 1 4 9 ] mm%% x<m&frtzWBmrrtfi& 

VtZtlZ (XT773 17) £T\ Xf773 13-X 
■f >y7*3 1 6<^&g* { **9iI£;f"lS. 
[ 0 1 5 0 ] #!6&fctf)E9gT'tt, ^H^#«SP 

1 1 6izwm^ti. mmztzx vmrntitzmm®. 



t>£\>\ ZtilzJ:*), A/D a y/<-?%b'£m^tU£ 

[0151] ttz. *mmcr>mmx'i,±. mm&2m®i 

[0152] Jilt. ^HtS^SCcoUTiftBJL^:**. 

**«<oj»jn»i , ±» L3titat<o»jB i~3 emtiiz *, 

[0153] txtcox 0 tz. *mm<DBmiz£tii£. & 
mtnmto 3 ^fijffl#&£wa5*»&*g£$ftfcB« 

mm&£Wk& 16 0 1 £T\ ti^*g6^(7)# 

Lfzimz-tz Z b s . 

[ 0 1 5 4 ] ifc. Wffl^^SaafcWRO^rif^if 

z t . izwmtbRvmx-niEcDmmttmizfti. 
[0155] <mm<?>&m5>wcr*mi<7)m5<?)mm 

[ 0 1 5 6 ] 01 9(i. *^BJCT)a®J$^S<7)JISfeC0 

wmn-mz^-tmxhh. mi 9izi5^x. m 
1 tmm<?>mmz-o^x\m-<7>$ft*i ! tLx^&. m 

l 9t=iitLfcii*S»ia»i, a»ni 0 1 

CCD^ 7=5ri:'^a«§B 102fc, fiJffl#^i:'c7)^gB 

&io2x-wmzixtiT+K37wmMz&j}-t-h*4 
7fio4i:, mmmr>Tirx3>r/nri ( a/ 

D) S3«?&fT3A/DSBMSl 0 5b. A/D3m%ti 
fcx-f > ; ^;«#^S«^--I»B«^ ; & U 1 0 6 . tYffl 
Al 0 1 a*B«A»^>«itBL. ^iO»«®ffiS^tii7J^- 
SfHffl^ttajSS 1 0 7 t . «na5S*bt«BR^)?t«W5i 1 0 

i a<otmmimb3tm& 1 o 1 aost^a iout: 

fc. &S£gffl 1 3 SiR $ ii I. ®&%;0)%i$SmftB<7> 

4^m^mmmmm^tbiiiLx . tmm-xrv- 
ymmzM' x zti tztmmim: & x ^ 

U-^J^fc^LTffi^&aWJKBWftliaJlBl 0 9 
t , S^H^ifflaiSC 1 0 9 Tttffi ? tltz 4 H^r^X ^ 

t^i<7)4ii^tc«iE-ri.«^H^a*^x^ u-^as 
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mmmmmm^yx—?) ztm^-hxrv-y- 
mmw®m$m>^x-?msMi i ot, i%&m*k 
*ioi bogHRs^&iittft'&ffiasi/c. w&m- 

1 0 1 b^^'j-yift. m&ffi-^v-ywg; 

sBtrrs^^u 1 1 2t, 
*iaiw3*i£:B«£si«-4S»si 1 st. 

tSMMKHRffl 14k.«'Jll 
«S«*ut«5©ft»B«*-X* 'J 1 l 2fc*j8U5*ifcx 

- v-aasa»iii^i8a«» ii7t, 1 0 2 1& 
m&i 1 3<7>m-e^7tw^Pi-fc-f- 1.^-7 S5- 

ffl 9 0 1 fc. fcflttTli*. 
[0157] 490tiOnB(c^vvr li. S«SB 1 O 2 fc 

101 ^if^sties^n-c «> . mm® 1 0 2«om 

[0 1 58] =5rfc. 4^a^££(t&Btt&t*£iE 
fDiMtti. ±&L£IIM^mo03^L*:i&f£k 

[ 0 1 5 9 ] 3r*>. *HSfi<^)^T'(i. gU0B4MCffi 
1 1 6lzmtZti. «ffl#fc:J:9»ffi$ftfcS»W« 
(iMiRBii) fc£^<i»f 4IS»*«lc8ii9iL'0* 

[0160] V±cr>£ 0 lz. *$m<7)Mmz itltf . 

9 0 l£i£(t fcrioT. gUPfttb 

fc»«3Wfc£-s3-«-4 i k . js^u 1 0 1 <rm 
EiiLWiz&txmmm)&z23z-t&>£mw%\\ zntz 

<0*flHKS**?FS k3:9. i *) *l«tt#|6LL Lfc . 
[0161] 

w zwm&wmfrbmmt®&mzhz>m£Bmffl 

< SfJRBft £ k 5 «fc 



[0162]**:. Sl^CfTfciiT^fcjffia^lRO 

[ o i 6 3 1 Mtttssmmnm wuw&n&im 
&L%^&iz$sm-r&ztizj:-?x . f$mz®.wmtbik 

[oi64] tfz. j\-y s 5-af*»ttTsa«e»fc 

1±S:(6]±-r £ i k & <* d tcSrofc. 
CSIiiiO«J|l*KHH] 

[01 ] *%BJ<?)B«SI^B<7)««^^-ryo-/^0 
[02] ««a5. Jit^SP^fcttS-eft-fixcOJ^ 

m&z^-?mx'fo&. 
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